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“GERMAN ZEPPLINS HAVE BEEN
ONE OF THE GREATEST SUCCESSES

Made Possible the Sinking of
Three British War Vessels
Says an Expert.

(By H. C. GREY)

Editor of the Aeroplane, London.

LONDON, May 6,—During 1915 the
airship, formerly somewhat despised
by aeronautical “experts,” managed to
obtrude itself somewhat forcibly into
the public eye, so it seems well to de-
vote considerable attention to this
class of aerial vehlcle. In the first
place, it is only fair to make it clear
that in neglecting airships those who
were directly responsible for British
aerial policy during the three or four
years preceding the war did quite
the right thing.

The government, which really and
truly represented the people of the
country in this matter at any rate took
| practically no interest in things acro-

nautic. Consequently, the amount of |
money obtalned by the air department
at the admiralty and by the depart-
ment of military aeronautias at the
war office was very definitely limited.
True, Winston Churchill, who was
personally intensely keen on aviation,
managed to extract more money for
the air department than any one on
the financlal side Intended should be
#pent on aircraft; and this must be
accounted unto him for righteousness,
whatever one’s views of his other ac-
tions may be, for without this support
many British aeroplane manufacturers
would have been “broke” long before
ihe war, and so sources of aircraft
supply would have been practically
non-existent. Still, even Mr, Churchill
could not drag forth unlimited mon-
ey from the pockets of the treasury
and the milllon or two pounds which
would have been needed to start an
airship fleet would have seemed in-
finite wealth in those days before Bri-
taln began to "think imperially"” at the
rate of five million a day or there-
*  abouts,

Beore One for the Aeroplane.
Consequently, money being limited,
the naval alr department and the de-
parfment of military aeronautics had
to make pp their minds whether to
| spend their little bit of pocket money
on airships or on aeroplanes, Now, an
alrship of the Zeppelin class would
| have cost propably 250,000 pounds to
bulld—for a first attempt, anyhow—
J and it would have needed at least:two
sheds in different parts of the country,
away from where it was hullt, so.that
it could find a refuge at the end of
| its cross country experimental trips,
| and these sheds would probably have
cost another 20,000 pounds apiece; so
that, all told, with these and other
! outside charges, half a million pounds
would have  gone before even one
| satisfactory big airship had.been pre-
duced. Such a sum spent on an ex-
periment would have staggered hu-

manity in England in those days.

Aeroplanes, on the other hand, cost
only about 1,000 pounds aplece, so
that with 100,000 ‘pounds spent on' 100
aeroplanes and the other 400,000
pounds spent on sheds? quarters for
men, pay of officers and men, motor ve-
hicles for transport, tools, spare parts
and all the other expenses of an aero-
plane establishment, It was possible
to muke quite a respectabla little
show, to learn a great deal about aero-
planes, to train a number of nilots,
1o lay out several aerddromes and al-
together to form the nucleus of a
really effective if very small aero-
plane force, Which is precisely what
was done.

If the available money had all been
spent on airships, England would have
had no seroplanes at the ‘beginning of
the war and no pilots and yet would
not bave had an alirship fleet either,
but merely two or three experiments.
Congequently the army would have
been blind at Mons for lack of aero-
planes, which probably would have
meant that it would have heen cut to
picces, thus exposing the French left
wing and leaving the road to Parls
open to the German advance. Quite
! possibly the war would have been over
4 before the end of 1914, with dire re-
sults for the Allies. At best, England
should have Iost almost all its origi-
nal expeditionary force, and would be
in a far less favorable positlon than
it has been throughout the war. Which
shows that, whatever blame rests on
the country for not spending many
milllons on both airships and aero-
planes, no blame attaches to the naval
and military authorities for their al-
leged neglect of airships,

The Useful Work of Alrships.

However, this does not mean that
neglect of alrships by the countty and
by the government was justifiable. The
German airships have been one of
the greatest successes of the war—as
great as the German artlllery, which
took every one by surprise at the be-
ginning of the war. It s mere self-
deception to pretend that German air-
ships have been of no military value—
ueing the word military to include the
work of fighting value to both' navy
and army, Scouting airships over the
North sea and the Baltic have been
of "the greatest help to the German
fleet in deteeting the presence of Brit-
ish ghips and so enabling weaker Ger-
man sea squadrons to escape and In
co-operating with submarines, It has
been ‘published publicly in Germany
and in Bcandinavia that the crew of
one Zeppelin were all given the Iron
Cross for this co-operation with a
sibmarine or submarines which ulti-
mately succeeded in sinking the Cres-
sy, the Aboukir and the Hague “in
the North sea, thanks seemingly, to
scouting by this Zeppelin.

If all the Zeppelin fleet together
could connt nio more success than this
one actlon they would have justified
their existence, for theke ships would
pay for the majorlty of the Zeppelins
huilt since war began seeing that a
Zeppelin costd’a mere 100,000 pounds
or so and probably costs less now
that the Germans have improved thei)
methods of producing and have speed-
ed up thelr ofitput. ~ ° - ©

¥ Thelr Milifary Valne,

It must be remembered, hdwever,
that any action that hinders the oper-
ations of one army is of military.value

..[depopulated by now and the people

mans may falrly claim that thelr air—1
ships have assisted them in this way. |
It is surely ‘nn' secret now to the Ger-
mans that the' greater part of Great|
Britain 1s'in uImost complete darkness |
during the night, so that the where- |
abouts of towns may be concealed |
from thelr airships; nor can it be a
secret thal rallways cease running
whén a rald is signalled, so as not
to mct as guldes, or that motors are
forbidden to carry lights at night. And |
it surely {s evident that these precau- |
tions must hinder the trangsport of
mupitions and the movements of mu-!
nition workers during the hours of!
darkness. If one were ahle to count
up all the working hours lost from
thie cause omp would certalnly find
that the output of munitions of all|
sorts has been prevented to an appre-!
ciable extent from increasing as it
might have done had all the lights of
England been kept full on night after!
night. i3 - |

It is true that airships bombs have
not destroyed any Important muni- |
tlon factory nor have they caused any |
enormous casualties among troops in |
camp, nor have they sunk ships, nor
blown up naval ammunitlon stores,
but they have undoubtedly done work
of military value.

One may brand Zeppelin crows as
baby killers and jeer at their bad
markmanship, or scoff at their mis-
taking a country village for a manu-
facturing city, but the fact remains
that they have done useful work from
thelr point of view.

The reparts circulated by the Ger-
man “wireless,” boasting of havoc
wrought in places which have never
even seen a Zeppelin, are, of course,
deliberate lles, but they are lies with
& distinct purpose in view. They are
intended mnot only to encourage the
Gernian pedple, but to impress neu-
tral nations with the power of Zeppe-
lins and they have that effect. The Ger-
mans know that Great Britaln cannot
prove that they are lies without giving
away precisely the information the
Germans want as to where the bombs
really fell, and the British official |
statements that the German stories
are “Inaccurate,” “bombastic,” at», are
no more likely to be believed by the|
Swedish, or Roumanian or
American or even North American citi-
zend than are the German slatements,
Perhaps British statements are even
less believed, for throughout the war
the Germans have dellberately and
very carefully “doped” neutral na-
tlons with lies which it is almost {m-
poasible to disprove without telling
just what the Germans would like to
know about many things.

It is just as well to look this fact
squarely in the face, for 1t 1s all of &
plece with the policy of German air-
ship raids, and it ‘helps one to un-
derstand the real value of théir air-
ships as both’a political and as a mill-
tary force. s i

Moral Efects of Zeppelin Raids.

From the Britlsh point’' of ‘view,
apart from- their harmful “effect on
the increase of output of munitions;
the varlous alrship raids have really
beén' of congiderable value. At the
time of writlng something over threa
hundred people have been killed and
over seven bundred injured in Great
Britain, according to officlal state-
ments, by airship bombs, a fact which
is regrottable, and would never have
occurred =t all If those in high' places
had realized what some of us have
‘been preaching ever since Mr. Bleriot
flew over the channel in 1908, namely
that Great Britain is no Jonger an is-
land and that the command of the air
is as necessary to the British empire's
bare existence as the command of
the sen. Novertheless, if Britain had
held such a command of the air and
had staved off aerial attdck a& effec-
tively as the navy has staved off naval
attack, 1t is- doubtful“whether “the
people of Great Britain as & whole
would' ever have awakened to the vital
fmportance to the country of an effect-
ive air fleet, Y

If the Germans had the political
foresight to have saved-up thelr Zep-
pelins till they had a fleet 'of a hun-
dred or two of them ready to launch
on BEugland at once, as they would
have had by the end of 1916, they
would have not only done immense
moral and material damage, but they
would almost certainly have found
the English, according to national cus-
tom unprepared for them. As it is,
they have sent their ships over firat
of all one or two at a time, and then
half a dozen at a time, so that En-
gland has been able ‘to take the meas-
ure of thelr effectiveness gradually,
and has been warned In'spite of itself
to prepare defenses accordingly. The
result has becn that the " Germins
have lost ships time after time, and
in''due course they will find that it is
impossible’ {6 navigate 'over' Britlsh
ground at all, at any rate with alr-'
ships. = Small, ‘fast 'adroplanés are|
another matier altogether, and are
outside the scdpe ‘'of this article!

Educative Value,

As for the effects of alrship raids
on thé peoplé fliemselves, It f5 gritl-
f¥ing ‘to ‘find how little the people
have been- frightened.! In faét, the
educative valpe of the raids entire-
1y outweigh any harmful moral effect
they may have had.’

Naturally, there has heen a certain
amount of panic where bombs have
fallen in thickly populated districts,
but such an amount of panic is nat-
ural where an unseen death i de-
scending from the heavena unexpect-
edly. Thow a cricket ball into the
alr near a group of schoolboys and
then shout “Heads!'''See how many
will run almleasly in panic and how
comparatively  few will stand and’
watch where it is going to fall.

‘Much of the air bomb panic Is of
that sorf, and it 18 surprifing how
few people really panic to the extent
of leaving thelr homes ‘antt going to
live in unraldable districts. If the
panlc were ad great as the Germaiis
would like neutrals’ to believe all the
sastern’ and middle “ citfes would be

thereof would be living in Wales or
Gom“ {-- L Iy > M
_ Féw pedplé even go to trouble of

| to the enemy's army, and the Ger-

South | Thy

'T. bomb or two and following it im-

lars for retti:e during a rn.lt"l. An ov-[

erwhelming percentage, even in the
moset ralded cities, prefer to gamble
on the risk, and‘as, up to the present,
the odds work out at about 5000 to
one agalnst, the chance seems worth
taking, simply to avaid the lrouble of
all’ these preparations, or it may beo
sheer Ilnxiness, or it may be the high
maoral conrage of the Britlsh people,
but ceriainly the German Alrships have
not eaused the agitation they deserve!
to have caused after all the. trouh!el
they have taken; which 'only shows
that hard work dlone does not bring!
Buccess. 5 &
Airship Projectiles.

So much for the cause and effocts |
of the various air raids. One may now
say something of the projectilen that
are used and thelr effects before pass- |
fug on to W' desctiption of the airships |
themselves. |

The bombs are of two kinds. The|
high explosive bombs are commonly |

| known as H B, or as T. N, T, owing | the gas bag

to their being made of tri-nitro-toluol, |
an exploslve of the nitro-glycerine
species, but far more powerful than|
the nitro-glycerine itself. The T. N.|
T. bomb s intehded soelly to shatter |
and if such g bomb caukes a fire, it is|
by accident. Used against houses they |
are fairly deadly, and a 200-pound T.
N. T. Boml would probably demolish |
a good-gized hotel or a large block ofi
fiats it it hit fairly in the middle.

The other hombs used are incendi-|
aries.. These have very low explosive |
powers, but contain a deadly mixture,
which, when the¢ bombs, burst, nurendli
over gverything in the wicinity and
eftectively set fire to anything com-
bustible. The stuff inslde s called
“thermit,” and is of the nature of IHB]
stuff inside the fireworks known as
“Bengal lights,” but burns much more !
flercely; in fact its burning tempera- |
ture I8 about the hottes hing known |
apart from such as furnace heats or|
oxy-cetylene flames. The result Is that |
“thermit” will set fire to damp I:I:Iller-i
ials, such as wet woodwork, when
an ordinary petrol tomb would mere- |
ly dry the outside. |

The “thermit” bombs are generally |
cone-shaped things with a handle at/
the apex and the fuse “. '‘the Inae‘.-l

casing is of thin metal bound |
roumd . with tarred rope, which in-
créases the “burst” of the bomb, ap-
parenly, by Its elasticity, like those,
string-wound = fireworks, known as,
maroons, and also acts as an addi-|
tional fire lighter. Occasionally, how-|
ever, the bombs never burst at all, but |
merely combust Internally, so that
one pleks up a metal cone full of a/
kind of clinker or slag and surrounded
by burnt rope.

Most of these bbhmbs are big enough
and heavy enough to knock a hole
through the roof of an ordinary “aligl-
ble villa residence,” as the house
agents call them, but would hardly
smash & heavily built public building
and they have no shattering power
sldeways; consequently, ‘unless they
Iand squarely in the middle of airoof
they are harmless, for If they hit on
a slant they merely glance aff and
if' they burst on a street they do np
damage unless someone happens to be
standing close by where they burst
and Is sprinkled with the burning
“thermit.”

Yery Disappointing.

That is doubtless why the German
airshlp people keep pretty closely to
the sgystem of dropping a big T. N

mediately by some incendiaries, so
that if the high explosives falling in
the street hlow out the side of a house
the incendimries may stand o chance
of getting fire to the wWreckage,

As a rule it does not work out in
practice, though good enough in theory
and the most successful fires caused
by bombs have been when incendiar-
fes have fallen on cheap “match hox"
dwelling houses, or.in storage places |
such as tilmber ‘yards,' Occaslonally |
houses heve set themselves alight af-
ter being smashed by H. E. bombs, but
taking it as & whole the actual effects
have been—from thé German point of
view, and even from the enthusiastie
bomb designer’s point of view very dis-
appointing. There have been some
desperately narrow escapes, though,
I know of one case where they missed
an fmportant aero engine factory by
& matter of feet. In another they
bombed without hitting, a wayside
farm ntonzside a straight white ‘road,
evidently under the Impression that
It was a station on a somewhat im-
portant strategic rallway. They nev-
er scem to hit the right thing. Which
may be some consolation to any read-
er who' is hit by a bombh for he or
she may rest assured that the bomb
was almed at something else and not
at him:or her, as the case may be, so
that there is no personal animosity
about it, as it: were.  Having now
dealt briefly with the bombs, wa may
proceed to the ships themselves.

Three Types of Alrships. .

In these days if one says “'airship”
everyone thinks “Zeppelin.”.. As n
matter of fact, a Zeppelin is only one
type of airghip among many, but as
it is by far the most successful, it
gets the credit for everything. There
are, in effect, three types of airships
—the non-rigid, the semi-rigid and
the rigid.

The non-riglds are simply gas bags
of gold-beaters skin or of special fab-
ric,shaped to the approved cigar form,
with.a car slung below. The gas bag
or envelope has to be kept in shape
by, internal pressure.. To insure this,
the. gas bag has Inside It another bag,
known as. a. ballonet, which, when
the main bag Is full of gas, lies empty
at the bottom of the envelop. As the
gas escapes, or is let out the ballonet
is pumped up with air by a hand or
engine-driven pump, and so the pres-
sure of the gas abova the ballanet is
kept up and the envelope is kept dis-
tended.

This type of ship has not been a
very great success in large sizes,

|man “Parseval” type and the French
“Astra-Torres" have done very good
worlk for the British navy, as well as
for the armies of thelr respectivé coun-
tries, "In the smaller sizes, such as

buying gas masks or of reparing cel-

‘though it must be sald that the Ger-|hull

OF THE WAR,” SAYS ENGLISHMAN

monly known as “blimps,” famfljar
to all who have travelled by sea along
the British coast, the non-rigid type

| bns been quite a Success.

The semi-rigid type is a compro-
mise, in which the non-rigid envelopo|

|has balew it a rigld girder, to which

the car 18 slung, ‘so that if the en-
velope becorues flabby it does not di-
rectly interfere with fhe Slinging of
the ‘ear.’ Nevertheless, " 1 nthis typé
also, which Includes the German
Grosa” and thé French “Lebaudy,” It
s necessary to use ballonets to.keep
up the pressure inside the envelope
80 a8 to make it retain its gphape. For
some curious reason—connected, I sup-
pose, with the difficulty-of making a
long thin girder rigid enough to be re-
liable without being too heavy—the
seml-rigid type has never been as suc-
cessful as either the rigid or non-rigld
types.

The rigid type differs from the oths
ers in having its framework outside’

Thus, one may compare the three
types 1o the Invertebrates, vertebrates
and crustaceans of the animal world.

To the world in general there {s only
one rigid afrship—the Zeppelin. As o
matter, of fact the French “Spless”
airship was Idvented and actually

|mede in model form lopng beforfe the

Zeppelin, and it is, even hinted in
France that Count Zeppelin, on a visit

| to some acronautical meeting in Parls,

saw tho Spiess model and appropriated
Its baslc jdeas. Anyhow,M. Speiss man~
aged to get his ship only a few months
before, the outbreak of the war, and
then It was not a huge success. What
has happened to it since. I do not
pretend to know. In any case, it has
not bombed Berlin as Paris and Lon-
don have been bombed by Zeppelins,
80 M. Bpiess has not “gat his_own
back’ yet. i
. Another rigld rival of the Zeppelin
was the . Schutte-Lanz, n ghip which
was In some ways suporior to the Zep-
pelin, In that it,was bullt of wood inn
stead of aluminum,. and so was han-
dier at any rate; but more particular-
Iy In that it was cigar-shaped and not
cylindrical, and so was a better
“stream-line” shape. That is to say,
it offered less weslatance, to the air,
and b it ‘could move fagter through |
it with the same engine power. .
Three or four Schutle-Lanz ships
were: buflt before the war and per-
formed quite well. I gather, however,
that under hard service conditiohs the
wood skeleton “came unput' and so
the good points of the Schutte-Lanz
were combined with those of the Zep-
pelin, and the Schutte-Lanz works
were turned on to bulld the comhined’
and revised Zeppelins, which appear to
be more of the Schutte-Lanz type and
of the Zeppelin internal construction.
This story comes from a well-informed

| neutral gource, and as the idea is so!

eminently sensible that it s just what
the practical Germans would be like-
I¥ to do, It 1s qulte probably true.
Moreover, one Schutte-Lanz was
wrecked by o gale on the Danjsh coast
early in 1916, and no one seems to |
have geen or heard of ahy others gince.
then, so the story of the amalgama-
tion has much to support, it. ;
Zeppelin Construetion. :

Having fixed on the readers' minds
the fact that there are other alrships
besides Zeppelins, I may mow proceed
to describe the actual structure of the
Zeppelin [tself, «

Viewed externally, a Zeppelln con-
slsts of a long, narrow hull, shaped
like a sixtecn-sided: tube, with egg-
shaped ends, the nose end being blunt-
er than the tail, rather as If one had
bisected an egg and had strock the
round top and pointed bottom on the
front and back of the tubular hody.
The sixteen sides of the tube are an
important feature In the structure,

Along the bottom of the body there
is a V-ishaped keel, which in itself
forms a o leation for
the crew from bow to stern of the ship
besides acting as a stiffening girder
against longitudinal stralns to | the
ship. 1

From the keel are slung two cars or
“gondels” as the Germans call them,
from the fact that they are intended
to float on the water like gondolas.
Bach car is pltced about half way be-
tween the middle of the ship and its
respective end. In the center of the
ship 'the keel 18 bulged out to make
a passenger cabin (in peace time) or
A& compartment for bombs and borh-
droppers in war. ]

The cars contaln the engines, two
in, each ecar. Bach engine works a
shaft, like that of a motor car, which
agaln  drives through bevel gearing
a propelelr, which is carried on a kind
of outrigger of steel tubing built on
to the sides of the tubular hull. Thus
‘one gets two propellers forward, one
on each slde of the hull, and two aft,
‘likewise one on each side.

Some Have Extra Engine
In' addition, on some:of the latest

u|'ships the aft car carries a third engine,

which -drives on to a fifth propeller
fixed at the stern of' the: car itself,
just like the propeller on a “pusher”
aeroplane. Whether this is.to be the
istandard fitting of the, future jg not
known as yet, but it seems likely, as
besides providing extra power, it prob-
ably would be anadyantage in jockey-
ing the ship upward with a sudden
Jjump to escape from attacking air-
‘oraft.or guns,  This is dona by de-
| pressing the tail and pointing thy nose
upward while driving full speed ahead.
T'he sudden change in dire~tion must
necessarily put a. big strain on
structure of the ship, but it is possible
in this way to jump 1,000 feet or so
in about thirty seconds, so it is worth
'doing as an emergency exit from a
' tight ‘corner. 1 Wiw

- In the forward car are located, tha
navigating controla and .the pilots.
Each.car also coptains It complement
of engineers. Machine guns are car-
‘ried In each car, and in the central
isaloon_as well, 85 that probably six
maching guns are carpied below the

Wi

ull. i g
It is stated, as & result of an exam-
ination of the wreckage-of L. X, 77

on February 21, that two othér ma-

the little “submarine’ scouts,” com-

chine guns are carried on a turn-table
on top of gzm ~This system of

brought down at Revigny, in France,|

carrying guns to repel atiacks from
above was thought out for ships built
in 1912 and 1913, bhut was abandoned
for & time owing to the danger of
the flame from the guns setting fire
to the ship If there should bo-a gas
leak anywhere near them, but appar-
ently 'this danger {8 regarded In war
time as being lesp than the dangsr
from aeroplane bomba.
The Compartment ldea.

The idea In dividing'a Zeppelin into
compartments Is precisely that of
bulkheading a ship. Cross bracing of
the hull I8 necessary to secure rigid-
ity, and by muking the cross hracing
waten tight—In this case gas tight—
safoety~agninst sudden sinking 18 also
secured. Algo, In an airship, the ends
of the ship are relleved of the ex-
cosslye pressure when the ship rears
up on Ats tall or dives suddenly, the
pressure in a Zeppelin being taken by
the transverse bracing, whers i a
single bag Bhip it would all be con-
tentrated op one end of the hag.

The gns bagn In a Zeppelin are so
arringed that if two or three are pune-
tured by a shell and lose all thelr gas
the ship will still keep afloat so long
of course as the escAplug gis does not
cateh fire. It {8 even sald that by
throwing oyerboard heavy articles,
sich as bombs, ammunition, guns, ete.,
the bare hull and the crow could be

ments out of the original eighteen.
I'hiaye heard it sald by those who
know something of Rirships that the
mopdern Zeppelina are so designed that
in’ exgtreme emergencies the whole of
the engines can bo Jettisoned bodily,

ports published early in Aprll that a
Zeppelin, which was hit ecither by a
bontb from an neroplane or by a shell
from a gun, dropped “machinery” of
some sort. One assumes |t was a wire-
loss apparatus o répare_engine paris.
Also one knows thit the big pelrol
tanks ‘fitted for long distance raids,
are built to be jettisoned quickly by
releasing a couple of straps. All this
{8 with' the idea of glving the crew a
sporting chanco of drifting ashore’ I

into friendly territory by a favoring
wind. Truly, the Germang have plen-
ty of foresight ahd leave as little us
possible to lugk. RAOL o !
_The ariginal idea In making the cars
acts as bogts was that the early Zep-
pelins’ were cxperienced on  Lake
Constance from a floating shed which
véered with the wind, so that the ships
were floated in and out alwhys “head-
on," to whatever wind might be blow-
ing. Judging from the fate of L-19 in
the North Sca and L-16 in the Thames,
it appears that the gondolas falled to
function, but in those cases it ap-
pears that the hull was badly smashed
and ovorwelghted the flotatlon of the
boats; but.jf there wad still enough
gas In the hull for it 'to'keep itselt
afloat In the air,~though not enough
to lift the gondolas a8 well, it {8 prob-
able. that the 'gbodolns  would, keep
themselves and thelr Toad aficat on the
= b1 | i W ' e
Very elaborate and cléverly deslgned
machinery is fitted in Zeppelins to
transfer gns from oneé goss bag to
another, and so to  keep . the , ship
trimmed fore and aft. If one gas bag
at one end I8 punctured and empties
itself, naturally that end will sink,
but it is possible, If Lhe hole Js not
too big, for men to get Inside that

which, gas
ents ﬁ be transferred to it and
e necessary proportions of lift re-

the ghip be ‘reduced. ¢ instruments’
uged to i:;(ltpatn to the crew the ex-
act ameunt and pressure of gns In
each gas bag are very accurate and

| delicate, and are excellent examples of

German ingenuity,
. Zeppelin Dimensions.
From examination of the wreckage
of LZ-77, which was brought down at
Reyigny, it has, heen pomsible to ob-
tdin a fairly good dea'of the dimen-
slons of the ot Zeppeling.' There
isy50_revolutlonary ‘changeé ftom the
pre-war type; but undoubiedly the
newer ships are somewhat bigger.
The figures haye been drrived at
by examifiing the main and trangyerse
girders, their curves and their calcu-
lated stress limits, compared with
those of 2Z-V1Il, brought down in
France In Avgust, 1914,
The growth of the Zeppeling may be
stated thus: 3 £ R A
1912 type—19,600 cubic meters, 141
meters long, 14,80 meters diameter,
1913 type—22,000 cublc meters, 156
meters long, 14.80 meters diameter. '
1914 type—27,000 cublo meters, 158
meters long, 16.68 meters diameter,
1916 type—30,000,  cublc  meters,
which {ndicates a length of about 160
meters, or about 640 feet, and a capacs
Ity of something aver. 1,000,000 cubic
feet. A i f 1)
., That, at any rate, dfmnm of the
yarns from Swiss and Beandinavian
sources about Zeppelins 400 , yards
long. 3
The shape of the wrecked ship was,|
as previously stated, more. that of &
cigar than of & eylinder. The five mo-
tors were all of the familjnr Maybach
type, with a bore:of 160 millimeters,
(roughly six and one-half Inches by,
seven jnches), and giving 180 to 2004
horse power each, so.that the total
lll:l%m power may be put down at
,000, A 11
ioti o Fuel  Consumptions,
The petrol consumption  of these
engines ' would be about 250 grammes,
per horse power par hour, or 606
rounds.per hour for the whole power|
plant at full bore. The (otul ofl con=
sumptiod would be about thirty popuds
per bour, Therefers.a ten-hour flight
‘at -full-speed would ., consmraa. 6360

v

and oll, Wiabw 2l e
..o alrship would, presumably, ven-/
ture to cross to England with less than'
100 houra’ fuel on bhoard, sp that this:
lond limlits very considerably the
bomb-carrying cnp:tlty... featl Ay

The bombs c:;;ll Juw L-27 were
|estimatpd o 4000 pounds,
or arton and a balf, and: they ranged
in size. from 125, pound bombs up to

iable that the .ship carried extra men

ifor {nstructional ;mrﬁoua.m leas

fuel to make up for them.

| - On a long cruise, such as-a raid over

‘Emngland, it i{s probable that twelve or

ififteen really experien
e

kept afloat by ten or twelve compart- |

and we know from British official re- |

brought down st sea or of heing helped |

compartment and repair the hole, after,
from the other compart-

stored, even though the tothl life of|

pounds (about two tops, 8 awt) of foel ||

250 pounds. . . 4| e - . ofiten to twelya miles, will not got 8o
| The mwuglvmjlhm in num-| near its mm‘% n assisted by'
ber, which UnD y large, [a “spotting" "aer

though as the trip, lane bomb, will, wh

; tip. Was. a. short one, |
‘being over French territory, it is prob- | &1

ced men could | w!

riin the ship well, but.ons

SHE ts dvaraen rev b el
& Vg G‘n -_ i ..' 'n;
st be.reme :

11%_gpoed

still Very much

does not pecessarily betoken n rald,
Though there may be lttle wind on
the ground there may be n blg wind
aloft at 6,000 feet or so, and though
it may be ealm in England, it may be
Mowing hard on the other side of the
North Sea. Contrariwise, it may be
calm In Germany and blowing hard
In Great Britaln—which Is more often
the case than not

It was taken for granted in the early
days that when Zoeppelins attacked
England they would eross the North
Sen against a' west wind, so that It
they were damaged, or If tholr engines
broke down, they would be drifted
safely back to Germany. This theory
did not work out in practice, for when
the British fleet cut off Germany from
contact with the Atlantic it deprived
the German air fleot of weather fore-
casts from the West; consequently,
the Germans could not toll what weath-
or was coming up behind n west wind,

Several alrships were wrecked In
sudden changes In westorly winds and
B0 the Germans have fought shy of
| raids in west winds ever since. On
the other hand, the Germans bave at
| thelr disposal continual weather In-
| formatlon ranging from Ireland right
around the Arctle Cirele to tho Rus-
sian frontler and for a thousand miles
';eut from the Black Sea and the Adrl-
atle, As a result they can always tell
for at loast ten or twelve hours ahead
Af any change {8 coming in from the
| northwest, northoast or southweost.
| A wind of over 100 miles an hour
|would be m vast hurricans and it
| would take ten hours for wuch a wind
to get from the limits of the German
aren of information (o the Narth Sea,
| 5o that it & violent change is slgnalled,
| it I8 always poasible for the meteoro-
| logleal bureau on abore to recall the
{nirships by wirelesf before they are
| surpriged by a storm. \
| That s why practically all the Im-
| portant Zeppelln raids have Heen made
when the weather has  been setting
| sieadily from the enst. A few ainglo
ships have risked a dash at the En-
| gllsh conat in' n west wind, but they
have only been lone-hand ventures.

Speed _and Allitude,

The top speed of a modern Zoppelin
Is suppdsed to be about seventy miles
an pour, though some aeroplane pilota
who Bave chased them unsuccessfully
{Bay it {8 more, and others who have
| enught them any It {s less, In any cage,
|thu beat Zeppelln 18 always slower
than any really good aeroplane. Also
It 1s well to remember that whilp the
world's record for altitude is held by
a German agroplane, 'with 25,276 feot,
the beat on record for a Zeppelin ia
10,000 feet. Any respeclable acroplane
should he able to reach n helght of
16,000 feet, and it (s calenlated that
a Zeppelin could rogeh a height of
only by Jettisoning all its ballast, all
its gunk and about half Its crew as
well. So that if chased np to such a
helght by aeroplanes or by anti-air-
craft guns a Zeppelln becomes innoc-
uous, MNci oonly so, but when It gets
to such a height by such means, it
will lope maich gas by expansion in the
rarified atmosphere, and when It wants
to come Gown again the remaining gas
will contract as It reaches the heavier
alr below. There will then be insuf-
ficiont @laplncemeant of air to keep the
ship afloat unless somothing else can
be jettisoned to lightan the ship, the
dpﬂcent will heecome an uncontrollable
Iall, .

A fully loaded Zeppelin approaching
the British coast could hardly get
above 7,000 or 8,000 feet. But after
using a ton or so of fuel and drop-
ping all"its bomba it might perhaps
rige to 12,000 feot or mo, At that
height it ahould still be an easy mirk
for elever anti-aircraft’ gunners, and
a still easler one for a pllot on & first-
class asroplane fitted with &
light, which wonld enable him'to keep
the ship In view, when it was lost by
thé searchlight on the gronnd—for one
nsgumes in these diys that no alrship
will ever he #o foollsh as to crofis fn
enemy’s lines in daylight. .

Taking it all ‘around 'the Germans
have every reason to' He satisfled with
the work their airghips have done; but
they have (o British conserva-
tlsm a8 much as thelr own Ingenuity
for that succéks. 1f the government
of the past had realized the Import-
ance of adequate aerinl ' defense
Great Britaln would haye had its own
super-Zeppelins to meét German alr-
ships In fair fight and it would have
had acroplanes properly equipped as
“destroyers” to attack «airships at
night. it ' % iy

Defense and  Counter-Attack

‘Mr. Churchill's promiked “swarm of

hornets” was no empty bonst. He used

happen {f airships came to England in
daylight—doubtless remembering that
all the best hornets go'to bed at dusk.
Nevertheless, 1f/ his policy had been
properly backed up' by his technical
advisers thete would bave been a flock
of ‘%ishl.-hawn ready for Zeppelins at
night,

That no such machines exist is one
of the matters still to be put right by
those of us who are agitating for aer-
{al reform. The right machines and the
right men can' be got in‘the Britlsh
empire, and they will be got before
pregent agitations cease, Meantime,
no doubtiother airship raids will be
made from Germany, mnd they will
strengthen very materially the sup-

to the reform party.

When those reforms are carried
through and when the gupply and con-
struction of 'British alrcraft are put
in the hands of practical men whao
know thelr business German airships

west of the North Sea. :

Algo, ns certain new machines and
new engines are developed it s un-
likaly that German airships will be

is an easy mark for & bomb-dropper,

glves a degree of Accuracy greater
%ﬂn that of a
ke its extreme’
@ heavy gun, firlng

minute or two it uku J-n_ e
that height from its -original 12,000
{fet, and in" regaining height,

weathor, and that a fine, clear night|

= | would do mc!-l:&t

the phrase to Indicate what would|9¢

port .accorded by the British public ¥

are likely to find short shift on the|.

quite happy at home. An airship shed|

and bomb-sighting apparatus for asro- |
planes has now been produced which | d

—

the sea or from ground near Germany -
itaelf, won back by the Allles, the
German afrship sheds will practically 2
cease to exist. t -3

It Is, of course, po#sible that the °
ingenlous German may-then hide his -
nirships in wast caverns dug In the
sldes of mountains, but even then he
wiil ba nble to bring his alrships out
only at night Instead of, as at present,
making the greater part of the journey
across the North Sea in daylight and
croasing the British coast inthe dark,

Such weroplanes can be procured
before very long If an energetic pol-
ley Is pursued by the government; In
fact the beginnings of them actually
exist today, and need only tackling as
a problem in commerclal production. :
When such fleets of aeroplanes are
avallable Germaw® interference with
British rest or work at night will cease
and German ingeunity will have to
strotch itsolf to Its utmost and beyond
it It is to produce an airship which
can overcome all the dangers which
will beset it.

TEODY 15 AN
OF THE HOUR

Course, Declares Fall, of
New Mexico.

EL PABO, Tex.,, Mnhy 6.-—Senator
A. B, Fall, of New Mexico, declared
for Roosevelt for prasident bafore
leaving Bl Paso fér Washington to
lead the fight nguinst the Mexican ,

Senate. ' f
Senator Fall belleves the adminls-
tration's Mexican policy has written

Prosident Wilson's hopes of re-siec-
tion, -
“There are  several
nmong Republican presidentinl possl:
Lilitles,"” sald Senator Fall. “Hughes,
Lodge and Root would bo fine repre-
nentatives of the party. But L be-

meot the requirements of the greal
erinin that now confronts the natlon,
vation’s history that called more
clslon., Wilson has proved himsaell
o school teacher'in great crises. i
bas handled the natlon's problems
like a pedagogue.
needs s a man, ~

Roosevelt Man of Hour, {

He is not the Impulsive
He gath-

of the hotr.
person many believe him.
He take# counsel. Hel d6ts nothing
of wisdom (o act, he aots,

brave man. He has the courago of
his convictions

SIS SEWTOR

Intervention in Mexico the Only. -

poliey of Presilent Wilson In the '™

“mene, mene tekel, upharson' over

good men -

e
lfeve that Rooscvelt is the man to , .

“Thete nover was a time In'the, [
loudly for a man of courage and de- -
Ho ..o
What the natlon :

“Roosevelt, I believe, |5 the man °

ers Infofmation from every sourceit.t

raghly. But, when It appears a part % 1
He s 800 L0

“He would not throw the country
into war without good cause.

to fight. i
| 9T hold no brief for Roosevel
am’ llm}rl;' slelng Up the' man as 1
“have neyar discusse

know hin,
him. ¢

Mexico with

man who has lived
ll:ﬁucau:;n o ::th_ll_,ethm . aff
owa. shou Adone. .
Y atervention Needed, Ho
“Intervention s what '8 neces
The people; of the, Bast, possibly d
not. realise it, but it .
come sooner, or later. Thora [4 n
escape. From every renson—iii

‘B

“Mexico 15, not a, problem. Tt Is.
50 easy, that & sehool boy could put "
it right. It is" a fool nation, tha
does mot think and cannot fight. : T’
could take two regiments of trained
Tnited States soldlers and conqu
the country,  Mexico today is just as
'‘Cortez found it. It is just as easy.

“‘However, I do not wish to con-

ner Mexico, My dreams are no
fhm of a conquistador. We should
exfco. ‘with a force—say off'
diers—adjust its affalrs
and assure a stable government, un
“Which' thie ‘1ives and property’
all mm%qmmuu pe safe.

“1 belleve that if Roosevelt w
{n the chair at Washington the.
that are now in Mexico would 5
thers, our punitive expedition woul
become &n army of occupation, r8
should be.' Having started, we woul
not withdraw the troops until we
finished.  Our mission in Mexico
not to catch Ville, but to pacify Me
160 e Expedition Sato.

#The Fast ‘has shown some fear
about the sbility of the American
peaple to get out of Mexico it tha'
Carrancista forces  should
; ore {8 no danger of au;
The American troops can fig
their way ‘out without dificulty..
little expedition that has been
nto Mexico can conquer Mexi
it were order to do so.
|~ “Mexleans are the poorest
the world, They have mad

on ‘as fighters in wars
sives. Against tralned

bl t anything | exab
tatgt. | Thatls fo say, | can situation-
at & Tange of, say, | ey

But o
if there was cause to fight, he wounla it
fght. Roosevelt is foo proud not-'I

S
l.\:'l

amr}&"*j
ST

m '-

Fe

¥

3

)

>




